VAR leals oF 8l o)l Jlo
Yo0-190 o

Ol > et

- !j;;f 4./[4:0

P90 80 6 ) U o8l (B (2lgB 8595 (65 30 ()T b Hlade (o

T g 392 9 T bool (pWlebes yguiles Sla 3

SUle 3 el ) olR2i1s ol qlis 5 (555l BaSLEIS (g llKim )| Lubis s
SUTp 5 el ) ol2ils onmb qulin 5 (55,5laS BuSKils s lalKiz 05,5 bl
3UTp 3 ek ) olEails b qlin 5 (55,5lS BUSCES (g llKiz 05,5 Lezils T

OFAAL VY 53y 2,5 O FAV/- /48 1l o 2o ,b)

ohS

GslaS gl po ;b hagiy el (LS50 banss ()8 G 5 sl ()T 20550 eadanS bl gla Sal) o et 5l (S
50 g bl dlozy oo o aw olaws iolesl ol 1o 50 5 Bolal JolS slaSgl 7,k 5l eslatnl b .cd )3 ploxl oblp o oyl oo
Loosls 509,550 355 slaylod b jloss QL 5 (oS0l duglite (sl o QLl 1S5 a3 g0 08, VY ggomme ;0 5 09,5 90
S b) OIS 05,5 55 52 0 a5 ol (LS gl b eslil Jies T (3, 3l 5 09,5 59 gl dualiio (sl 5 (SIS Aisloiz (9051
W gl 05,5 50 45 (5 5ba 310 0929 2o )0 ) han )3 I giae BB ()5 3 e 5 g Oliae S5 5] pgte (ann
s LS 48 s S (0 VIO 999m>) oS5 LS YEF /A BYLo s )i 5 g, wue e VEYVE luie L Ponigra 42.53 o3,
£S5 o kSVAAVIA A o i L g g, w1 Y/ #YA L P. X, pacher IS 5L zU 05,5 10 5 wisls olaisl sgs a1, 0 5,18
TL5 09,5 do Cumd (5 g, Sb gl sla e 09,5 ALl L Grimres aiBls 1) (835L o yiien SIS 53 ()5 (5 Y 9902)
ol s JLS e S Ols wulis |y o s 4 wis samlie g lo s S 05,5 55 e (50,5 s a3 51 eals ay
8>S 0l ey b ol jol8 slaaiss L (6 )Rz 5 (25 )0 it slaaiss ()5 a5 8,150 (500 Sliiod s 5L gl
D580 drog 57 (S SeeSlgd J5US 4y S A 10 (1)

cpyio 990 asbes 4 a g5 L .(Amani, 2007) doddio

Sl aS g ladn e w5 (6,545 50 9 95,0 rwy (S5edsS T Aels oo LS o

S o ypboay el el wiily pasie Slio
53025 65 Jsere j5ban pgio slasy yon
Pyl 5 BTl 50 5 5)ls (Se5alsST g dkals
Az>e b, e 3l (AmMani, 2007) wilpglas 5.5

558 b o iz o &l a5 W, &

Lo ol (SaielssT alises Lyl 5o alles o0
0lssS (2350 890 5 g Lo Ty (ml 4 axgs
sl gloolfityg) 0929 5 Wil 51 o)ly,9las sl
Il 0 ez adg s,k o bl (S sl
KPP ) I B E SN i [ B ST

Badehian.z@Lu.ac.ir : J.!

CAVYYYYAVY : uled 8)leds



Vg

05,1 (eolj cakad sae o915 g 0l 5l g 35l
835585 0 (S —ww s (Alinejadi et al., 2014)
S5 o)l (o P 8 5 (P8 by 90 4 (AL
by 8355 ()5 503l (hg) (5 (3239 09 e
Lol sl (595 5 aad S0 Sl b (om0 55 s
oolde ;o add g Coul g g page B9, ()
b o2 e gy 0 e 50 000 9,05 S8
5 053 IS o o lonlone Al 3l ssliz
ol (63,515 &0ty 4S5 l0 292 ()
P9y 3l )55 Se gy WS o0 drmlna |y () o
Pymazme bl 5 Al 6 g (6 S0l
SIS i Cmlad oo Loy S
.(Vahedi & Mattaji, 2015 Vahedi & Mattaji, 2017)
D38 (S LS50 805555 S8 4z 8 (e
Col Pl b mlie ol Cupoe o oSl
Obled (2,5 Sl 43,2 50 i 1) K mpe 2l
Wiy ddex 5l el Slixl gl ey S o
O 039 rian (g ol Sy g a5Lds e oS
ary ol & Slidos Sy 58 o5 Sl 4 & Bleie
iy b g ole)y cidS L o(Panahi, 2011) o4 o
902> g9z sl dl o 1n)S (K o b0
By 5 W50 ¢ LS LS o 2 45) 0950
) yo G50 3l g ol (Gl Sgliie g pe
Sl Loy o o Sooll ppasay la Sogll i
Cremt 3 G (S ST alozrjl 025 0 )50
5l .(Murphy et al., 2008) ceul )5_il ¢ as i
Sz )3 S e &S 08 Ol Glgee 9!
Sl lasBS slajl5 2alS sla Sl o 5 e
(Nijnik et al., 2013)
oS i 2D A o (Alide Dlides
plasl oot LU Bl (& 2 (2192 839555 5
Jeily (e e sl ol a8 S
T L e Ry e
«(Populus  deltoides) pgi—o 5,0 4355 4w
zlw o>, 4 (Eucalyptus tereticornis) g IS’

S ol ol sl b sz 4 5ks BVl il
25— O3z =05 slaasss L 6 LI
T ) SrSelr s oo el LS sl sl
D9d (6 pXin )9S b o Kz 5 5 )
oS wemSls a8 el 555l (8L
M ege 4 Sl SRS (Gl (e
.(Naghipour et al., 2015) 3.8 oo @l yoss 50y
3 oy 85 e 2 (e DSl e 0 o
5 o E989 (b SlaptasnsST o B5 c g
S5 5 oeldl Jolss 9,55 o g 5 s

sl S Lanloly (g9,—i «(Panahi, 2011)
s Lo | Six colis LialS LasLs gpalol>
S oo gl slaphlo 3l ez
3 S d—uSTes Slais (Parsa pour, 2012)
aS Cewl Jlw o 5 o )lle Voo iCands &5 >
%99S (oo Z8l,0 il e gl Sl 5 lalS
Lo St b (nyS aojo VO 290> 0
= Sz o (Henderson, 1995) sgi o i
3PS OB (SS9 e e S OB
Ll 2ol s a5 aiied aeb (bS]
(Sunetal., 2004) oS S50 b (6 younas! S
2 oBo >3 (S 05 Gaeke VAVY 51 a5 (55
(o5 g VML Kz (pe) slapiasasS]
0oy e ISl an 1) (S e G it
023 9z NVgame g SIS (S (St
oz e (Huang & Kronrad, 2001) oS’
Sl GBS 5LS o aten 4515 ()5 S
Bty g4 gy oSl dacS 0 5 00,5 i
WSS e 0, Vel Coidy Do sl 09>
5 Fwgid anl g Ao s o LSy Koo o leay
Lo S 45 ol s ol 5 2igd o axlos (s,
i 5 gl Slaald ()5 o 5 @lie (S ees
8y g 035565 0l iz (55 050 ol
s ol ond hos (SHn e 4o S
S52g 035555 0yl S bsy yo (Slslp LS



RN Vo0 U YA0 dorro AVAA Ll oY 5)led (o0l Jlo (ol ! SIS ezl o) ) Ko dloxs

.(Eskandari Shahraki, 2016) aas oo ;lis

e ool g b Sl (gl sy 4 g b
45 b it 5 S hanedl ()5 8255 0 Gl
Jomd 5l ilise slao ST 50 (6,55 pgre ool 4
Saa b Gdod (pl e 9 02 com b 09z oy
o2 835365 50 ()5 e dslie g (e
e e Sglds (558 b g pgre alise SlaglS
O )go @ 26 9 5k gU oo Al gl )5 (S
a3

o gy 9 dlge
absoe ;o 5, LS@od ez (s S 3285
il 2,5 Ll ST 5 it 55,505
S AEBITY 5 azs FA Ll Job o aibie
9 4i B0 VA 5 a0 YT ol (250 5 46 YA
(ol g5 5l aihie S ool ool adly 4l ¥
s5n 5 e VB Loy a1 6l L
Ol il e oo O dlcany Sa55L
Blas 1. Skeo 9 0,5 6l a0 YOIY oo iSlas
SO 5,8l sl o5 Ol &> 0 A7) e
SLoSsh &l £y olly 85 ool Slarios ¢ b
A5 5 il sl o8, T+ ol LS
L o psio (od, Vo olaws ol 5l as ws bl
2 Jled YO o3, 5o 5l o 5L gl eed, Ve 5 ains
oob dii Lol LS VY colos ay Lol (e
oLl Ly cils o aisls e $xF Jolsd a4 g
L s )tSeos e Glidss oS! ;0 V¥R aual
25,5 pladl sl 5 ol 55 el (55,55 L
Tk 93 B o ates gl g 5k gl pBl ik cnl o
sban 5 LSS aw b (Bolas LelS slaSsl (L]
3l eadeslaiw! slo Jlo slows .was ails” alilos
o 5 45 st o LSy Jlgg bl YO 3,
295 Sygmedn Jlpp alal YO 1S5 e 50 68,

o=l 3l plaS a4 S ols o Lzi (Tectona grandis)
o3 1y 63l oS 99 by Dae Jsb o leaiss
9 oogdST pgro LS50 1) ke oy yliny WS oo
39Sk V-0 g AYE YFO s ja) glo ey
, -(Meenakshi Kaul, 2010) oS oo 0,53 (LS
A58 e (e S 3D e 035150 sl ot

Shorea robusta, ) > 4555 Loz Jols 550
Pinus roxburghii, Tectona grandis,
a8 &555 g0 4 (Cinnamomum camphora

z=s (Populus deltoides, Eucalyptus treticornish)
ol LST B0 g L SIS 4565 a S ols ylois
—X> 4555 ¢ Eucalyptus  treticornish
polie L , K0 sleassS 5l iz Shorea robusta
5 i o LS 45 0,55 LS AVA 5 VYYD L
a5 (Pandey et al., 2016) wals )5 oy
(O9=ay sleasisl 0 o LIS 04,5 g0 5,50
ddlaie L Lol dlie 5 o)l 215 5 55 comaiUS]
Ol daioly dihaie 1o (b slo o)) Sals
NFF L zlS 4565 a5 ol o)lis guls .cd )5 pll
Sore)) sall dilaie g 0 iy LS ;0 0 5 9lS
DS i reS HESe 50 0,5 0lS OYO L (b
G oy gl (Azarian pour, 2013) ails |,
Jelit Gliden 615 b S G0y i
b 35 S ormb S wad§ 8 K
Ol Blb)lezr ddhaie ;5 «63,5L8S 5 @50 b
Dot A5 S gl sl s S ez
FYIEE L oas a3 x> ool wilies slos S
Ll |y SLE 50,5 s 5 (i LS 0 5
30 O VYIPA sga oiiio yud 0)S Jlade (3 yieS
@l w5 ot 55 sl Kz 4 bgy e LS
5 iz S| ST A el o] Sy
39 60l b sl swile el o Sludl slacdss
JEE-SRGA NI WY PE  EERC LI SR DR i VEPRY
PSP PICTI | PP AV ROV PRty
SIS (S 59l )3 (cmgine SO0 1, 355



YaA

S b e ) 2 (slp eddaule ()5

Jelod 09

3550 30,8 dnslna 5 Wools (5y5lmez 3l
el J=lossan o sl o JeST I8l 5 b Sl
o e 5| b 5 b o0lizsd SPSS 19 (g Lol 58le 5
Os—3! 3 s bl slmosls (99— Jloo b 3l el
&l iomed 0 ooliiwl ' g el — 8,5 50doS
OS3Is dalsaiz a3l 5l Lo (5 Sle dulie
SlaSsly s 5l 55 bl 5T (sl o oslid
a=ly o 0 onaline SOl Gl b Solay JolS
il (el aalol o g 0t A8 S 0, gy oo
LS8 09,5 93 @l (o) p Eo Slio (5 SLe
s oolial ¥ Jis T 93] 3l et 5 3k gl s2o

b gl g s gl pB)l 53 (Ao g, bawgio -
LI [P W O I B PRE SO L SN PR V-
bwgie Jli jl das 26 pge (2B lajles o
05_‘>5 6)‘%_5—3-"-“ &.9)1..-’>‘ ».\_.a)é \ @la..: )é LJ’“"?)

S5l
a2 oo Hlas )V USS o b jled Sl dslas
e YIEYNF L @ 04,5 ,0) P. Nigrad2.53 3, «5
=5, 9 Jlw )0 )88 50 ) (n i S
xS e +/OFAY L (€ 09,5 ,0) P. nigra72.53
S plyl g wyla 1) Jlo 5o JUSe o sy (oS

il 3 18 5 cpl

W T L5150 (3255 a5 ladio -

(ol 00l 00l LIS Y Jgaz j0 a5 jeblen
Slade ;L sl et 26 pgio (B, sloylos (e
(_g)‘é‘_s_i.uo OS] o y0 \ @a,.u o L)"JS o B

2,15 09>

\. Kolmogrov-Smirnov
v. Independed sample T-Test

OMRIF 09
J=l5 sloS sl 7, b sl oolanl b ingh ol
B0 dw cinlesl axly o 0 .08 3 bl Solas
e VY 2ok ol el Q] g ls paiged sl
2 a8 (A gU o8, Cap g 5L 2 o8, &) e
50 ol pln aias Obll wasils 0g2g I ST aw
igas VoA LSS aw o Egozmo,d g diges VF Ry
5 ;2SS ool (g paio LS 0) cad bl
3 G 0 39 Al Tas asls g lbdil e
=l Ay gl Suss co o e Ll g ailee o]
8 (@) 5l slad o adsl ot Sas gl oS
Sladad oudlas gl aS oo jlaia b eols
o ool by ye gl PP olul 4 oS
JEezms s ST L oSt el )l 5 (550 (Job
30 diged wae 0,5 S gl ol (5,5 05l

el YF Gaeds o5 6l &> ,0 10 sles b (4]
goa_dosls l, 8a >0Fr &)l >1,0,65 0
e i 4B 35 osbse ol sl
B L 039565 4 (S Cand 9 99290 (255
(Vahedi & Mattaji, 2017) a_i awl>e  oowlio

{(Tavakoli, 2016) o colazwl 5 sbo Jge,

AShog =W 100 ik,

> — W,
C % = (100— Ash %) x0.58 Y ala,

odwlcawsdy S5 oo ,0 Ash % YL lalg, o

B9) B5b (59 Wl a9z &Y oS oiliom 51 g
039 Eg—oe W3 cdged Sz (9 W2 (o
e C% g ooliiul 0y90 (dozr L g 1Sl
0j9 4= ez b cnles jo ool Gl (S
S, s g alizee plB )] gl cadaulne S



Vo0 U YA0 dorro AVAA Ll oY 5)led (o0l Jlo (ol ! SIS ezl o) ) Ko dloxs

144
e i U Bl )0 gy bawgie (uibly & 325 -V Jgu
Sl F Slapo (uSSkes REHEESN Ol pss aolie

«/+¥\ NS IRVAR & \Y/FYY 4 Slews
</-YYNS TR e Y sy
SARE < IYO0 SARA Y Wgad

«[+#ANS o e ofe ) \'Y L;)L})“A-’}‘“ oL,.’;.i:|

- ofoeeY ¥ ialesT ol
- Al Js

S gre Bl 05 NS

3
2.5

zl »
1
.3) 1
3 0.5 I

Al B T

i 42-;:@”62 12P7 g 56 7P e ¥ 7P e SP g 92 g™
i 5 s (0 ) 13

LS 55 ¥l g, Lagte elly i 25 o8] Jlogas ) S
o aliBro r:lé)‘ Oy UBLQJ 0092 )‘QSM jfal.u ugl.o.uo 5_95).9 9 )‘&‘SM usl.ﬁ 05».: )f.vl.u Lbuj.a.w LSYL 4.:[......a g_es)} Seste

oo A g0 pB,1 50 (0,8 o F bagie il lg & -V Jga

S3 e F Slaye (e5ks ol Syt glie
-/+0YNS VIOAAYAYY . Yo YYVANYY $ Slos
-/+Y¥Ns YRR e \ Sl
feee VAYYY /0 \ Wl
-[+#YNS SNERN e VY S0 piges ol
- ¥ alojl olezsl
- - Y Js
o ine BB 3405 NS
05,5 ,0) P.nigra72.5 8, 5 Jlu ;o ,LSe jo0 op)S A oo s ¥ S 5o b jles Sl duslie
=S (5 TN 3g0>) 0,59 LS AVA/- 55 L (@ YE£IA L @ 09,5 ,0) P. nigrad2.53 3, 45

I 1y Jle 5o )BS850 (1S ke e G in (OS5 VB 99a>) 0,5 6kS



ey UJ}SW)J)L.\M R

-
-3
.
.

-
.
.
.

- -
* o
. .
. .

5 g3 p 8 glS 4y o s

.
2.53 2127 72

sotd i o
P pigl p.nig

. 278
rat P. nigt? 6 P. pigr® # P. nigt?

g gl pigo (o o 9)elE)

2.3

ra 1=

42-54 )

2.23
P pigh? ks P nig!

LS 3 8 o ke ull s & 25 A5, Jlogas Y S

S5-29 5,0 e AWl oo ,0 ) mhaw ;o g,

S5l

(sl oal ools LIS Y Jgux 0 a5 jeblen
bwgie ;1150 26 peie (pB)) slajles o

oo L gl Byl e g dawgie uil)ly &3 Y Jgo

&l e F Sl ye (Sl 6"‘}1 d Ol s oo
/ VVEY \IERN A O,
“[+A-ns ARS SJVA Y Sl
-/-£4ns SARLS Y. v Aged
-/-£YNS YIna8 SANCe Y 68 piges ol
- Ifov A il sl
_ - X Js

Slos=re AN ao )0V maw 10 (1S o
Sl 392

aS amo oo Gl ¥ USE o b jles (1 Sileo dulie

£5sLSVAAY/A- A L @ 05,5 ,0) P.X. pacher o3,

a3, 5 i) it (— ¥ 999—>)
)P, X, interamericanes 4P.eu. BL.Costanzo

LSV TVAFE 5 ) AVFNN L i 4y € 05,5
eyl g asloly (ppS o (S Jlo jo S o
Llasd 318 6o u"u‘-’)fw

Sl gxe BB 85,5 NS

a2 g0 s ¥ S o b jles S0k A las

P. deltoides69.55 s P. X. pacher sL3,l 45

xS 0 YIAAPY g ¥/-PVA L @ 09,5 ,0)

(Cog,5 ,0) P. X, interamericanes g g, cy s

Jlw 5o LS 0 jis, cesSe ;e < /¥AAL L

e8I g as s ly Jlw jo JLsSe o (fisg) (nyeS
il )3 18 g cpl o 00

Sb gl pByl 59 (9255 o i Hlado -
sw}‘ 03 OO‘J QLAAJ f Jsd«?’ )O ‘\5 )SJGUL“Q
Sacie ;1550 2L peio (0B, slaylas e



A\ Vo0 U YA0 dorro AVAA Ll oY 5)led (o0l Jlo (ol ! SIS ezl o) ) Ko dloxs

a a
r -
3 b b
4 -
C

o

5

|

7

2 .

P X pacher P delf8 55 P del 92258 P = BL PX
cos tanzo interamencaes

Mgl pee (la ol)plE )

S 5 6V g, dasgie bl b 2 o) ¥ S

2o bzl eyl 0 (0 S o F lawgie uiblg & 525-F Jgu

&l e F Sl pe (1 Kleo @byl a0 Ol yss mlie
LR \Y/OYY YATYAYA/Y?) A Slows
«/+Yons VAR FAYPEA/QQY Y Sl
.J-5F NS e JJePF Y Gy
«[+¥YNns Y IYYY YYVEYP/ANF \'Y &l paiges ol
- B-YAYY/YA¥ fr iabosl el
. . X Js
5 ine B 55 NS
3000

P. X. pacher P. del69.55

I a

D vy 2000 b b

:)\‘2: ]

e )

}:‘\ c [
.31000_

X

kN

P. del 92258 P eu.BL P X
gl (b ols) byl

costanzo interamericanes

S 55 0,5 5lS 0 ()5 e Ol elel 5l B -F S
ol alisre a1 o Dglas g0g Lo gime ,Nilo glaie By > g jlo cire Dglas 05 ,Kilo gt (YU iline (Bg > s

Sl 3924
a2 oo Hlis & UKo 0 b jled Sl A lie
bwgio bk gl pgio 05 a8l gezx> g, oS
L a2l ngio 09,5 5l iy unSo e YN -7
el 009 Jlo j0 ,LSe (o jiug, S o V/FOA

Tl pL3)1 09,5 99 50 (g bawgio duwlio -
5o 3k g Ay
] 00 00ls L O Jguz y0 a5 joblen
A5k gl g ats gb ngio (B sl o
Sl s=re WS v j0 ) mhaw 1o iug, Lawgin



A

2o bzl g s U pgio pB)l 09,5 90 (r )0 (iug, bawgie il )ly &5 -0 Jgax

S sxe tlaie Sl Byl Sl axlllas o 09,5 anlllas Cov Cdeo
ol FIf-f AIARTAERVIS S3 N @y b g0 o) AV g, lpee
e FEAY VIOV-£ £/ FALAN 5L 2l eio o)) JELOS

4 R ™\
3 sbgbess B oloy)S
4 o VBN i
3
z
R
\ k3090 pigis slaey, Y,

a0 9 5L 20 poio 0,5 90 dnlio -0 JS

Sladie 10 edwliawsds bt @ ax g b .cwl LS o L3, 310955 90 30 (35 amw i Hlodio dums Lo
rge b gl g am gl
¢ Jsa=) ilaly dizs g ylal gl @l
3 @l ek 09 o i (elie &5 wa0 o0 (LA
0S5 LS VOFAF 5 VFFO/F o 5y i b

TU 9 5b gl poro pByl 09,5 G oddicn i (S
3,5 092 (6,0 cire IS Ay

roo bzl g aias ZU poo pB)l 50,5 90 o (25 o lawgie il g & 525 P Jgas

5o e t ke e Bl 5 el allan o o055 allans, 5o b
.1-00 NS VY- V0% - AFEEFE/E) s b g ol

PEE IR e o 4l s, olpee
RTINS VY- VES0/+F £EYSEA b2 i o5

AS Sl B8 b gunad doeil (pl Lcudls (LS
2Ll g poiw Aoz slaasl iag, 8,6,
alold o aS ols lis s g <85 bl ol a5k
)5 35y (5 IS siee WS gy e 5 s
Gimtsy Olymee coeals Aol ol S L aS (s sbay
oS ob il a4 azgi b ass 0 b e ialBl
Pl ol Gimsy s 0L o515 o
g b aS o5 eoliil 48 ol 5l lwils 5 &>
FOl oo g 58S puliw 13 oo SAS £45 &

Sl gxe BWS 05,5 NS

$2l9% 835555 ()5 5 e Bzl )3

Wi g5 5 5L g5 pge alidee pB)] 51 09,5 50
2 5l bl Jelodsasos 4l ad s
oimgy B e L 5l gb) pigio pB) cog,S
05,52 LB ;R0 b ()5 o i yl00e 5 (gox>
A1 6l ine ST oy ) pelas 4o 355
ry—e 3y YL Giog) (Byb 5l Olgiee 1) Sl

3 oo ol olass Ko Byl 5l (og aul,ail)



Yoy Vo0 510 domio OYAA liesls oF 85led @)l Jlo el SLE> ezl ool ) US> Al

L5l gl 09,5 ar S ()5 Sl e orge
09,5 gy 4255 9yl el salss (LSS o
SV T ORI S W CE
L gnod ol ol 105 (6l e DL
4565 (53, g ,o Khademi (2014) slaasl
il sl JX= 5o (Quercus macranthera) s,
Eskandari Shahraki & (2016) .c—ul JLsd>
S L sleaiss as asols Lus Iranmanesh
)10 )93 2 (6 b (25 (s Sl 5 i
i, byl —auaxs o Riahifar et al. (2009)
o=l A Olasile ;o Lol 5 oo dllazy sloarly
58 S e IS I3 45 S ae
Olgie 00 S8 Gpdod )3 (izmed b oo G5
el )l e i b o)) S o5 02
S i e b penians Bl (J&s 5 o
Elias & Potvin (2003) a0 alive gols cpl o)l
05s,S blaul LT el Galisee sbadssS (55,
4S5 30 b ()5 g S gz JEz oS
391 50 Pie sl dale 4 ang L axs ol

09 50 Wl (2S5

References

05 S ey )l 5)b)s lwl az g (LS
6553551 Ll b g @Bl b (g i (6,55l o3, 00
3 G i 0y L ailes conls lis adlais
SIS 5 ) S 995 09, S e a3 )] 500
(Riahi etal., 2011)
SOl a8 yiion (g, o o,lil oS jsblea
adbie (SojedsST Lulpd g b b i o) 55Le
lss gyen] 31 e o LS eyl rms ]
s oS3 s5 5 e e o5 25,5 s
Sl plB)) o (g ()5 Hlade oS Wi e
9wl glite Su S Ly iz 3blie ;o 4ig8
aSsS S i e sl 1) ol sue g
o alisee L8| o iomen g calise 3ble o
99 Jelodigdn 2 Al ye j0 285 Sl 0 45g8
295 09 Syg—odn A 5 5L gl poto 09 S
S r—ba gy ek 515k gl eg)S ol Al
99 o=l S e oo )3 Leleaigy 19 95
S e o alis oaalive (5)lo g BMS 09 T
oxis pSojlul (S8 (1092 il ggdge cnl S
L aond 5o el ais U 8] o Gaiow ol o

Dol (il S e S5l Joe P 4 4z g

Alinejadi, S., Basiri, R., Tahmasebi Kohyani, P., Askari, Y., & Moradi, M. (2016). Estimation of
biomass and carbon sequestration in various forms of Quercus brantii Lindl. standsin Balout Boland,
Dehdez. Iranian Journal of Forest, 8(2), 129-139.

Amani, M. (2007). Popular cultivation environments. Publication of Road Sobhan, Tehran Publication, 9.

Azarian Moghadam, F. (2013). Effects of Different Forest Cultivars on Carbon Sequestration,
(Case study: Chah-e-Sistan). Master's thesis, Faculty of Water and Wine, Department of Range and
Water Management, University of Zabol.

Eskandari Shahraki, A., Kiani, B., & Iranmanesh, Y. (2016). Effects of different land use types on Soil
carbon sequestration. Journal of Research in Forest and Poplar Iran, 24(3), 379-38.

Tavakoli H. (2016). Potential of Carbon Sequestration of Hammada salicornica Vegetation Type in
Desert Areas (Case Study: South Khorasan, Iran). Journal of Rangeland science; 6(1): 24-32.

Khademi, A.A. (2014). Study on carbon sequestration in an area afforested by Black Locust (Robinia
pseudoacacia L.). Iranian Journal of Forest and Poplar Research, 22(2).



)OUJ}SW).:)L.\MLSM:))J Y-f¥

Meenakshi Kaul., G. M., Mohren, J., & Dadhwal, V. K. (2010). Carbon storage and sequestration
potential of selected tree species in India. Mitig Adapt Strateg Glob Change 15, 489-510.

Murphy, M., Balser, T., Buchmann, N., Hahn, V. & Potvin, C. (2008). Linking tree biodiversity to
belowground process in a young tropical plantation: Impacts on soil CO2 flux. Forest Ecology and
Management, 255, 2577-258.

Naghipour, A. A., Khajeddin, S.J., Bashari, H., Iravani, M., & Tahmasebi, P. (2015). Effect of
afforestation on carbon sequestration of soil and vegetation in arid regions (Case study: Bakhtiarsht
Forest Park of Isfahan). Quarterly journal of forest and poplar research. 52-39.

Nijnik, M., Pajot, G., Moffat, AJ., & Slee, B. (2013). An economic analysis of the establishment of
forest plantations in the United Kingdom to mitigate climatic change. Forest Policy and economics,
26, 34-42.

Parsa pour, M. (2012). Biomass and carbon sequestration of various poplar species planted in Boldaji
Poplar Research Center, Master's Degree in Natural Resources Engineering — Forestry, Faculty of
Natural Resources and Earth Sciences. University of Kurdistan Page 12, 1390.

Panahi, P., Pourhashemi, M., & Hassani Nejad, M. (2011). Estimation of leaf biomass and leaf carbon
sequestration of Pistacia atlantica in National Botanical Garden of Iran. Iranian Journal of Forest,

3(1), 1-12.

Rosta, T. (2012). Estimation of Economic Value of Carbon Sequestration in Mashhad and Camel
Species in Baneh-Alam Research Forest of Firoozabad, Fars. Master's thesis, University of
Agricultural Sciences and Natural Resources, Sari, Faculty of Natural Resources, Sari, 2011.

Ribeiro, S. C., Fehrmann, L., Soares, C., Jacovine, L., Kleinn, C., & Gaspar, R. (2011). Above and
below ground biomass in a Brazilian Cerrado. Forest Ecology and Management, 262, 491-499.

Pandey, R., & Kumar, S., Harrison, S., & Yadav, V. (2016). Mitigation potential of important farm
and forest trees: a potentiality for clean development mechanism, Afforestation reforestation (CDMA
R) project and reducing emissions from rreforestation and degradation, along with conservation and
enhancement of carbon stocks (REDD™). Mitig Adapt Strateg Glob Change, 21, 225-232.

Riahifar, N., Fallah, A., Mohammadi Samani, K., & Gorji Mahlebani, Y. (2009). Comparing the
growth of Paulownia fortunei and Populus deltoids plantations under different spacing in northern
Iran. Iranian Journal of Forest and Poplar Research, 16(3), 444-454.

Sun, R.J., Chen, M., Zhou, Y., & Liu, Y. (2004). Spatial distribution of net primary productivity and
evapotranspiration in Changbaishan natural reserve, China using Landsat ETM* data. Canadian
Journal of Remote Sensing, 30, 731-742.

Vahedi, A.A., & Mattaji, A.A. (2015). Assessing the possible estimation of bole carbon sequestration
of beech (Fagus orientalis) in the Hyrcanian forests using non-destructive methods. Iranian Journal of
Forest, 7, 447-457.

Vahedi, A.A., & Mattaji, A.A. (2017). Variations of organic carbon sinks in the forests floor of mixed
oriental beech in relation to plant diversity and physiographic factors. Iranian Journal of Forest, 8(4),

459-478.



Iranian Journal of Forest

Vol. 11, No. 2, Summer 2019 ;
pp. 195-205

Research Article sy o Forsy

Investigating the efficiency of the carbon sequestration in above-ground
biomass of some populous clones

F. Jahanpour?, Z. Badehian?*, and J. Soosani®

1 M.Sc. in Forestry, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad, I. R. Iran
2 Assistant Prof., Dept. of Forestry, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad, 1. R. Iran
3 Associate Prof., Dept. of Forestry, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad, 1. R. Iran

(Received: 27 June 2018, Accepted: 9 April 2019)

Abstract

Carbon sequestration through trees is one of the most important strategies to mitigate the carbon
emission. The present study was conducted in Khorramabad Agricultural Orchard as randomized
complete block design. In each experimental unit, three five-year-old trees were investigated in two
groups and 12 poplar colonies or cultivars in three replications. Duncan multiple range test was used
to find the mean comparison of the treatments and T test was applied to observe the differences
between two groups. The results showed that there is a significant difference in the increment rate and
amount of carbon sequestration in the two poplar groups (P<0.01). P. nigra 42.53 revealed the
maximum increment in the closed crown group to be 2.6714 m?® and also the highest annual
sequestration as 2460.8 kg/ha. In open crown group, the highest increment and carbon sequestration
were observed in P.X Pacher to be 3.0618 m® and 1987.909 kg/ha, respectively. Additionally, the open
crown group had a higher increment rate compared to the closed crown group. However, there was no
significant difference between the two groups in terms of the amount of carbon sequestration. It can be
interpreted that the density of open crown group is less than the closed crown one. According to our
findings, further studies on carbon sequestration of various tree species and afforestation with fast-
growing species with high carbon storage potential is recommended to control the concentration of
CO: in the atmosphere.
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